Response surface method: a novel strategy to optimize iontophoretic transdermal delivery of thyrotropin-releasing hormone.
To maximize the iontophoretic transdermal delivery rate of thyrotropin-releasing hormone (TRH) facilitated by periodically monophase-pulsed current across excised skin. The pH of the buffer, the ionic strength in the solution, the frequency of the periodically monophase-pulsed current and the current on/off ratio were chosen as the key variables. A response surface method was applied to optimize the transdermal delivery rate of TRH under different operational conditions. The optimum operating conditions were achieved via experimentation based on the response surface method by systematically adjusting the pH of the buffer, the ionic strength in the solution, the current amplitude, frequency and the active temporal ratio of the pulsed current. The rate of permeation of TRH crossing the skin during iontophoresis varied from two to ten-fold, depending on operating conditions. Only a few steps, two in this work, were needed to reach the optimal. The response surface near the region of the maximal point was thoroughly described with a quadratic function. A maximal transdermal rate of permeation of TRH, 103.2 micrograms h-1 cm-2, was obtained when the donor solution was at pH = 7.0, ionic strength = 0.037, and with a periodically monophase-pulsed current iontophoresis with duty cycle = 75%. The effect of pulse frequency was not statistically significant.